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Table 1. 7 fi§ B & o £ &
Influence of pre cure

" Hot and cold soak test

Specification

- (kglem?)

Pre cure. \ Hot press max. } min. mean

Temperature| time Temperature time -
°C min °C ) min | |

15 \ 0 ‘ 100 | 2 | 274 18.3 23.9(17)

15 0 4 ' 1 ‘ 21.6 16.0 17.9 (4)

30 30 v Lo 16l 4.8 6.5 (0)

15 30 ‘ ” | 1 | 30.4 18.9 23.3(20)
Remarks: Combination of glue, Urea resin adhesive 100 g
Wheat flour 10g
Water 20 cc
Ammonium chloride lg
Rate of spread 25 g/(30cm)?
Assembly time 40 min
Species and sort of veneer Birch 1.2 mm
Construction of plywood 3 ply
(G PR Wood failure percentage
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(3) B/ A AV BRAR L D IGE S W TR
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HENDEEENE T (ko & & < EkK 12% OHROHE),

R T A IR — FREGEEO L5 CEINERTHC L, B
Lichy o TrHEBOEEERH

SELmbd 5 & CIRERMAEL, 2 oREE RIERe < Bit3 5 D NE O kG OB EIZ B
BELTL b i, B WTh, BT v E =7 oI RFEHIRCREEL TW5 7D, Bt
L RESISEs I IEL, B340, BIFELTLES (71424 2 DWRETIIV SAERE

MBI DH)e ZHUTBIAK, BiAL 2aTAF e FOMBR IBLDOTH D,
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BRI I LM E T B e DIL MR 705 & L VLB TH Do FORDHENIEE: L COERALYR

Table 2. B b # o 45

Classification of hardener

'Y s

Type of hardener

fih B oo B B OE

Reaction mechanism of hardener

Organic and
Inorganic acid

Strong acid
(1) HCl-H*+Cl-
(2) HeSO,—2H*+SO0;--
Week acid
(l) H:;BO;—3H*+BO; -
(2) CH.CICOOHZH*+CH.CICOO-

(8) (COOH)s2H" +(CO0),-- o
Ino?gj;‘;‘%;é‘ﬂ)xyl \%&ggﬁgbgsaje} 9H.CHO + H,O2CH,0H + H- COOHZH* + COOH-
' M NaCO,F2LOFNaOH + HCONa  +OH- B
Carbonate OH-
(2) 2H.CHO +H, OH+H-COOHZH" + COOH-

Organic and
Inorganic metallic

(1) AICl+3H.022AI(OH),+3H* +3CI-

salt ‘ (2) (CH3;COO). CaﬁCa(OH) +2CH;COOHZ2CH:COO -+ 2H*
| Aliphatic
{ (1) CH;-NH:-HCIZCH;NH.+H*+Cl-
| +H-.CHO
(2) CH;+ NH.-HCI=—SCH:N=CH,-HCl+H.OZ2CH;N=CH.+H* +Cl-
Aromatic
Amine salt

(1)

_> CH:NH.-HCI2{  DCH,-NH:+H*+Cl-

2) >CH:+NH.-HCl+H-CHOZK >CH:-N=CH.-HCl+H-0
(__) CH2N=CH2+H*+C1-
Organic and NH4N03+H20:NH4OH+H++N03_

Inorganic ammonium

\

|

1 (1)
4NH4N03+ 6H- CHO— CsHmN( +4NO-+4H* + 6H20

\

}

salt (1) H-COONH,+H.02NH,OH+H-COOH—H*+COOH-
- (2) 4H-COONH,+6H:CHO—CsH2N, +4H*+4COOH- +6H.0
R — —SO;—R®
‘(1) (2) R=C1~Cys and R-Hexamethylentetramin halogenide
namely
Other Ce¢H33(H M TJ-iodide

. CH;(H M T]J-iodide
C.H;(H M T)-bromide
CH;(H M TJ)-benzoate etc.
Acid buthyl phosphate etc.

Latent catalyst of
market

Catalyst AC, AC-6, AC-4, AC-5 ' B
Catanitto, Catalyst M-109, Cataresin, Catalyster
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EF, REFRCIUD THEE L TOMELET S b OB TH b, FHC e AMREE, 0k
REBER PR L T 5o < DMEEEAEE X UTE LRI RESE L AEEMETH b, B REN

BT LA L THES ERZoHSs e, TEANMELZAERLT, 75 Y7, BESOE RS
HHLTKEOBF b DTHB i ¥ ThH. ChHDAROE, FHCHIERK & BYUERLR X 0
FEINCHOWTHN, BREEE L L To@EeEREoREHC oL TRET L 7.

I ®HiemiEoER

B LB X STEEOME 2 5 5 2%, FRCEBRIEAEOIEHE BREOBIEMTRARESELS L LT
W7 xh, A. SiLver?, D.D. Gacriarp®, AL « K EO? LOFENELNR B,
i HBLMEEY Table 2 1T5i3,

I ES B

1. & *
(1) RIS
HESETEGRRNSHE, =~ v 1 F 120 #Mk CTHEER 50% R LT . MHFOEE»KRIC
R Toks, HHIRUREE LIREEIC X DREEE(LE Fig. 1, 2, 3 IKRT.

2—wAF 120 2—wAF 120 (50%)
= 1.32 (20°C) 1.12 (25°C)
F5% (Pois) 134.2 () 0.805 ()
pH (¥ 5 2 E/) 8.52 8.05
i 20 BHILIE (70°C)
RfR= 69.8% 50%
BEREA (20% /b7 v ® v 5% &I 225 43 (20°C) 118 43
120
1201 or 1o
100 08t 8
E ~ _ 60.5%
S < e} e
B ~ <
S 60f = oD
40 e Z
> >
M 02} 2 o-\o_&o
B R T — %

Resin content )
Fig. 1

RFEBRHEEH OBIRR L i OBIR

Relation with the resin content

percentage and viscosity of
urea resin adhesive

Temperature (¢
Fig. 2 REMIFOMIEE &
IREER X UREEE DB
Relation with the tempera-
ture and viscosity of urea
resin adhesive (resin con-
tent percentage 45.0 and
50.0%,)

Temperature (¢
Fig. 3 JRSFEHIROMIEER &
BER X OHE DGR
Relation with the tempera-
ture and viscosity of urea
resin adhesive (resin con-
tent percentage 55.0 and
60.5%)
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(2) BELH
a) L7 vE=V A NH,Cl1
b) B HCI1
O E (COOH),
d) &7 7w — L CH.CICOOH
e) VvEE—KkETvE=V A (NH,).HPO,
f) w7 vE=Y 2 NH,CNS
g) W7 vE=Ya NH,NO;
h) 7 vE=v A H - COONH,
i) Em7Tve=7 A (COONH,):
AN
i) gyvv I\J
N
k) 43 FAA®VEEST v E =74 (Catanitto) NH<§82§§:
1) TIROBHR ML
[ sl A —H—
1. Catalyst Ac, Ac-6 w K vy vk Co.
2. Cataregin Acs ” o ehimfR k.k.
3. Catalyst M-109 B R Wk b5 k.k.
4. Catalyster eI 3 B LFETY: k.k.
5. Milbenfixer Be ” HEFnE k.k.
6. Milbenfixer Lc V ”
7. AOBA Catalyst P-50 ” F(r2 k.k.
2. BRFE

BRACKI R IR L 7o REENIEEEE e o\ T, pH, BEEIRST, BELRSRH], RGEE, HER OB IE K
D X5l L,
a) pH {llsE
FBUCBLA &, BYLAIATRE L RERIEEEH 0P pH & X OB o REMED pH o
W, HEEHTYEGHRRLAHED HM-5 #, %5 2EM pH 2 — % —% L OBERKD pH RERHNC
X YEIEL 2o
Lo pH (L, BEILHIE & OREBIREERI O ELSROKCIARL CEIBL, SiFrBtL o
LHHIL T, ToWERC X% pH 2HlEL 7,
b) EERHIDORE (30°C)
BELH L —BBE KGR L L, RESIRCH L—E2FHML T, HR 20 mm ORBRFIZH10g
# &b, 30°C DIERKCEREL CEETS 2 ToBHzllEL .
c) Bt (100°C)
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WEERARIE & B—3%he o\ Fig. 4 o2 2L, Bk
Lz 2N L CRE YR E, ZoOBLT5 L AlEL T
100°C D EABE LR & U izo

d) EEIlE

HARM MG, Wl 60, & 10, 12, 14 LKk hRlEL .
EEHoR S, BNE, EM{HEEIEHCECRRT 5,

©) FHEIE Fig. 4 BHURIOMELRE

TGRSR EEIT BRI SR X B L1, The measuring apparatus of

£) HENE curing time
V=R T7T—AERC X VEIE L,

3. ERERKIUER

3—(1) HER MR LI0T7 vE =Y AR oWT

BEtHl a~ i oW TH 10% KR EREL CREBIRCRML TERREALOD, pH, EER
H, BvEfs OB b D pH oL Tl Lk Ry Table 3 1iRd.

T ORI ERME AR,  MITEEMNRN LT L (BRI ER T AER S5, 205 HIRE
—KBETvE=V A, wXVTvE=Y ML, FERHE, BURRH, b L RNFERA S
2% BRMERLH & Ui R TN E SR EL o,

3—2) vV v~z vERE (73 v itonT

JEE® 7 7w — AEEREAR RN L 2 RESIRT, BEREC LT RS BEIES R h ok
(Table 3)o L2 L, ZOBLHHISRC B THE LSS, BH BRCSS, 77 Y IRELIRE
TE(EEE T2 L Abhi, 20, €V vRFEMLLEAE, 1EESC LR L, L
AUBHIIWEREE TS L5 CRbDNID, KO X3 & MrfFot. ¥3%/ 7v - AR5

Table 3.  HHEEE, BEMES L07 v e = v » BGE LA ORBIRE

Catalistic effect of organic or inorganic acid and ammonium salt
(e8] | Hard-

Conical flask

Water bath
Sample ( 1drop, atg)

Hardener Qua(:%tity > Of‘ sl G:f?.m:{ tii?(iencg)f \ (lcllillre?
widhion | idsrase Tt peoer (S adhenve Gl

L l i - min min sec’
NH,CI 2 4.2 . &6 162 1 19 3.3
0.5% HCl | 1.5 | 4.2 ¢ Sty 2 s 100 507
(COOH). \ 2 2.6 (12.‘%.) ! 67 0 45 . 4.29
CH.Cl COOH 2 28 (p, %’_ZB.) 158 — —
(NH,):HPO, 2 4.3 B.&Gy  nos 1 48 468
NH,CNS 2 4.65 ¢ % oo 1 0] 0
NH,NO; 2 4.35 ¢ ¥ i 227 1 02 3.14
H-COO NH, 2 4.50 ¢ ¥ 983 | 2 36| 4.80
(COONH,), 2 5.10 MRy | 1200 L2 15| 4.6

(1) Solid per cent to the resin content of urea resin
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Table 4.
Catalystic effect of mixted hardener with monochloroacetic acid and pyridine
o Hardener T | o ‘ o
! a | | pH of . ' Hardening
! . : Gel time of "
: f t f
Ne.| cmcrcoom: [ | | pi Upemgem: ashesve Sl meof
(Test (Test (at 30°C) °C
(at 100°C)
' N paper) paper)
I(10% Aq. sol.) (8% Ag. sol.) - 7
‘ cc cc | | g cc | | min sec
. 3.4 ! 4.4 |
1 10 . 10 (B.P.B.): 50 5 | (B.C.G.) over 24h ‘ 2 14
2 10:15 (B.é'%.) 50 5 (‘f;f; ” t P
3 10: 20 MRy 05 S v l ”
4 10: 25 B é:%_>! 50 5 ] ?,;3* 2 ”
5 \ ;
5 101 30 o3 505 MR s 20
6 10 40 MRy 505 ‘ S v | 22
i
7 10 : 50 &S | s i &S . ”
8 10 60 &3 osos & v p
Table 5.

BT vE=vaR8LIU0E 7w - AERE - © Y 2 vBILRIC X 5 RESISEESER OB5ES

Adhesion strength of urea resin adhesive adding with ammonium chlorid and mixed

hardener with monochloroacetic acid and pyridine

Adhesion strength

} (kglem®)
|
Hardener Normal test Hot and cold soak test
max. ‘ min. ‘ mean max. min. { mean
NH,C1 ’ 19.2(50) | 14.0(10) {16.7(27) | 14.7(10) 9.3(0) | 10.9(1.3)
AN j
CH.CICOOH + I\J ©18.8(20) | 15.2(10) i17.3(12) 17.4(5) 11.3(0) | 14.8(1.6)
N

TS ...Wood failure

percentage

YT VOREYHDI, €/ v —aEBRO 10% jkER (1.058 mol/100cc) &V v D 8% 7k
Ve (1.011 mol[100 co) ML, FE2AKL ECBALCEPH 2R L20b, REBIECK 1L10%
ML T, pH, SEFERE, BRI RIE LRI Table 4 D Lk ) Thoteo T, HEREHRBIC
DN, 27 7v —AEEL €Y P VY OEEAFRICOWT, ThEMRET vE =Y 2 10% 7k
Wk LD, BORORRFESIRC 10% WML TAREPEEL TRIREITFo7. #5813 Table 5 &

L THhHole.

ARORERIT, GKE 12% O 1.5mm S7vw—29—~<=7% 3ply & Lt
BB 30 2/30 em®, FERGST 10 kglem®, FEFREE 120°C, R 10 4 L,
ChBDIEETE €Y YOIRINT X ) AIHEHRHIERLS toTwb, La L, BELELEETSER

NEREY (R

27 20— AR ) T Y EEEARBALTMETS LEHCRIELTE Y & v~ 1 viEiEs

EE
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A0 10
N

CH. - Cl COOH + "—» N -

V| N N—CH - CO-Cl
N /. [ _(')
Cl CH.COOH
I IT 1T

TS (LR PEHEREMIEOBLAMBE L LT ) S v _a o vERENS 2 FL v 7 v (BT ER5%
=R LA EEL B LHEL T D, FLEEACR VTR, 7 — B vV 2 vl
LFITE(L 7 v & = 7 A il BB, MAKEEDC R VT 20% HEDOREREbRI, 20T Xit,
Y 2BHEOBIIEINT i s\ WOl —kES T v =Y 2 1 D BIFTHD Likx, %74 L J. GruNT-
FEST * E. M. Youne 5! koS Ticis W TREHBEN L Y & v A + YOFEETHENTH S &

HRTWBDE—FT2Z 2D, BEEECR\ToRMEL D D AR ML L L CofEiEd o
LorExbhS.

3—(3) A 3IFAAKRVEEST vEVEI{LEICOWT
13 FAALKRVEEY 7 v i Catanitto 7e5@HB T HEILETEBERRAH T 5% BEBEDOL O
HRERTUBDOTINE X Y ERPITO.
a) £ 3IFAAKVBES T v EYOSREERS TOHE

100
S
70F e
5
=400 z
(=] o
o
65 :3?5 é .
& 300+ % Ot
= g
2
E j5]
S 200} =
[l
- 29)
=
S 100
=]
3
o7 07 03 04 05 06 07 07530 30 40 o
Concenfration of aqueous Temperature () Time (min)
Fig. 5 Fig. 6 A3 FALkvEE Fig. 7 43I FALRVBESTvEY
LI AANKVBEST vEY T v E YV OEIRE DEERET VT B 5 IHRR
DEE r pH ORIFR The solubility of di- The decomposition percentage
Relation with the concen- ammonium-imid-sulfonic of di-ammonium-imid-sulfonic
tration and pH of di- acid acid at each tempesature
ammonium-imid-sulfonic
acid

AIFAANAVEES T v VT LA VTR WCTEETH DA HEEIC S WTRED & 5 2o LTl
fxET2,
/SOaNH.

NH
\S0,NH,

+H.0—NH:SOz;H + (NH,):SO;,
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B NH.SO;H + 2H:O—> NHOH+HeSO4 ..o (2)
F7 T AT e R E S T D et e (3
(NH,):SO:+2H.0—2NH,OH +HeSOs oo (4)
2(NH4)2504 +6H - CHO-’(CHz)sN; +2H2804 +6H.O ... ( 5 )

B LB & ORI Lo CTfrbhd b D L B, ¥, TOGMIHECR W TITEL 100°Cic
BWTR100% T2 & L X ) BREELA L LCoRiEnd 5 (Fig. 5, 6, 7 B8,

4 F ALK YRS T v ® vIKBTRITEEE R T 1, F2, H3l7T s vELIEET5. Bk, B
BIEARDH B, FHF L LToMELH Y, BIENTE TG ZERE T2 (TBANERLH5),
& B O D IO 2 LML T 5,

b) 43 FALKVIERST v e v ORKFEHOBEE OB
4 IR ALK VRS T v vERK TR L T 10% KiEHK (0.047 mol/l) & UTHW =, IRMEITR

Table 6. 4 I F ALK VEEY T v E v OGIE
Catalystic effect of diammonium-imid-sulfonic acid

pH of adhesive Hardening time of adhesive '

— Gl T i — -~ | pH at cured
S | ) o | c
electorode | TOSt paper | 20°C e | e o
i min min min
3.8 | 3.6(B. P.B.) 207 114 2.5 5.43
| "
05% Catanitto 1.0% Catanitto
7
6
Time (h . 5
Fig. 8, Fig. 9 4 3 VARV TvEY PH Catalyst A c 12p-
(Catanitto) #{EA LI RFEMR O] & S
pH ORI (&) 4
The relation with the pot time and pH of
the urea resin adhesive mixing with di-
ammonium-imid-sulfonic acid at room sk
temperature
{u 1009 (Resin confent 60%)
6 Catanitto 104 2+
1, .
5 0 100 ¢
p L A A 2 e e
4 gelation Time (min)
s Fig. 11 Catanitto x Catalyst AC #
Fa kA L REEIEORH & pH O
| 1 1 , . BtR  ChnZAme)
30 60 90 120 150 . . .
Time (min) Relation with the pot time and pH

Fig. 10 A S ¥ ALK VBEST vEVE 1%
RBAE LI REEED pH 0%(L
The change of pH of the urea resin adhesive
(100 parts) mixing with the diammonium-imid-
sulfonic acid (1 part)

of the urea resin adhesive mixing
with Catanitto or Catalyst AC at
high temperature
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EEfgOBERC T LT 2% L, pH, BERH, BYtERHZELHERE Table 6, Fig. 8, 9,
10, 11, TR T

C) AIFAALKRYBESTVEVIREY Y vRHERLIESOE{LER

Table 7. AIFARNKYBESTvEVEECY S VESA I N 2KV
T T v E v CE O fhah S o Mk
Catalystic effect of the hardener of diammonium-imid-sulfonicacid and mixed
hardener of dlammomum imid- sulfonlc ac1d and pyridine

Rate of hardener (solld)
to urea resin (solid)

pH of . ' Hardening
No adhesive ‘G:é}fégse')f time of pH(é'cl;SL;red
' /SO:‘NH4 Test (at 30°C) | adhesive electrode)
H\ paper . (at 100°C)
SO;NH,
_‘ N —_ . R | -
‘ % ‘ % min min sec |
‘ ]
| 0.5 o (N?'lg y . s5760< 730 649
1 ! | ) I ‘ i
| 0.5 0.05 GA 0 ste0< .00 5.60
| : ‘
o | 1.0 } 0 B 6 259 ‘ 4.30 | 4.40
1.0 o oS 1353> 5.00 | 3.92
\
2.0 0 (‘f/’g’ Lo11a> 230 515
3
2.0 0.2 &S 253 320 | 3.3
1
4.0 0 S 114> 230 4.00
4
4.0 0.4 &S 193 2,50  2.92

Table 8. A I FAAKVYBT T vey - £V 2y ORELHIBILH OEHE
Catalystic effect of various percentage of ammonium- 1m1d sulfonic aC1d and pyrldme

| Rate of hardener i

(solid) to urea pH of adhesive ‘ ‘

i resin (soli‘d) | ‘Gel time of‘ qudeni?g
No. i SO.NH AN ' adhesiye ;ér}?:sigze Hardener
Nud l l Glass | oo oner (@E30°C) (54 100°C)
\ ‘ electrode st paper
SO,NH;
|
! % % | j min | min  sec
1 1.5 0.1 | 4.68 |4.6(B.C.G.) 165 \ 1.45 (A)
, | | \ N < SOsNH;
2 1.5 0.15 , 4.71 5.0 ( » ) 185 | 2.01 SO;NH,
f l \ (10%Aq. sol.)
3 1.5 10.2 479 152 (7)) ‘ 204 | 2.10 N
|
4 1.5 0.3 | 4.85 l,s.z (7)) 242 { 2.14 l\/ %
) i
5 L5 o | 4% (5.2 (~) | a0 2.30 N
[
6 1.5 0.5 | 4.33 5.0 (7 ) 210 2.01 B
B
|
7 | 1.5 0.6 4.12 5.2 (7)) 230 2.16 NH < SOsNH;
| ! SOaNHq
8 | 1.5 L 0.7 | 450 5.2 (7)) 250 2.23 (10%Aq. sol.)
‘ ,
9’ 1.5 0.8 | 4.40 5.2 (7~ ), 334 2.31
| o | | 89 Aq.s0l.)
10 1.5 0.9 4.60 ‘5 4 Cr» ) | 24 hr<‘ 2.44 N
‘ | i ‘ N
1! 1.5 “ 1.5 | 4.80 5.4 (7)) ‘ ” 2.56
|
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Table 9. AIVFANKTYBETVEVYBIRS S FAARVBES T vEY - YTV
BEABLAIC X 2 B
Adhesion strength of urea resin adhesive adding with ammonium-imid-
sulfonic acid and pyridine or none

[r Adhesion strength (kg/cm?)

Adhesive ! Normal test Hot and cold soak test

I
i . .
| max. . min. mean ‘ max. ‘ min. mean
o N o :
Urea resin 100g \ |
|

NH<ZONH(10% Aq. sol.) sec, '

N 1927.6(20)' 18.0(30) 23.8(26.7). 18.3 (5) | 13.3 (5) 15.8 (4.2)
I\J (4% Aq. sol.) 1.25cc ‘ ' ‘ ’ ‘
N ‘ ‘ | ‘

Urea resin ‘

SO.NH 100 g
NHfsoigH:(IO% Agq. sol.) 5c¢'

} 24.8(45) 19.8(20) 22.9C — ) 14.6 (5) | 11.0 (0) 13.2 (—)
. L.

( )....Wood failure percentage

LIFAALKYBES T vEY 10% AR CY 2 v 4% KERD 4 | TRRBSEEE (A), IV
LI F ALKV T v EY 10% KEKREE Y 2 v 8% KEKD 4 © 1 HBEATLE (B) %, 50k
DFFEMIBORIIERICH L, 13 VALK vBY T v e vEESET0.256~2.0% Mk, 13 FALky
B> 7 v e yEMRMOSE LB LT, pH, BRI, B LR 2 MIE L 2o, Table 7, 8 )KRds

XLIEREARBL, 1S FAARVvBSTvEY 10% KEKE ©Y 2V 4% KERY IRERIED

Table 10. L7 v E=Y0: A3 FAAKRVERES T vE =Y 8 OPFERE L BES
Time of hot pressing and adhesion strength of urea resin adhesive adding with

y N
/SO:;NH! I ||
Hardener NH,Cl NH\ +
‘ SOsNH-: \/
e - N
o B Urea resin 50 g
SO;NH;
NH<SOgNH4 3.75cc
Urea resin 50 g (10% Agq. sol.)
Adhesive NH,C1 3cc yaN

(10% Aq. sol.) | |

(8% Aq. sol.) 0.31cc

N
— ———— — N — P
Gel time (at 30°C) 134 min 376 min
—~=-=.._ Adhesion strength| t i
Time of hot ~~. _  (kg/em®)] max. | min. mean max. min. mean
pressing __ Test =~ _ . -
min [ ‘ ‘
5 Normal 17.2735) [ 11.0(5) | 14.3(18) 19.4740) | 15.0710) 18.0727)
Hot and cold soak, 9.570) ‘ 5.4(0) 7.8(0) | 11.2(0) ‘ 6.570) 10.170)
10 Normal 22.8(100) 12.7(5) | 19.1(34) ' 22.2740) ‘ 15.8°55)  20.5750)
‘Hot and cold soak 14.7(0) 8.5(0) | 10.7(1) 13.6'5)  10.570) 12.276)
. | Normal 24.3710) 17.2(10) | 19.4(10) 23.6745) | 17.575)  20.9747)

Hot and cold soak‘ 14.475)  10.9(10) | 12.671)  20.5°30) ! 12.275) 14.6710)

¢ )....Wood failure percentage
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(Table

MHZRCETH0E G 8#H CEF - BH - Hi

Sort of hardner

(Adding veight percentage Adhesion strength (K§/cm?)
for u.R.) 5 10 15 20 25 - 30
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The adhesion strength of normal test, hot and cold soak test of plywood
glued the urea resin adhesive mixing with 8 hardener
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Table 11.  THIRAAMEBECH OEES X OBERE S

Catalystic effect and adhesion strength of the marketting latent catalyst

I P AALKRVEES T vEVEHETIRIE Lok

| Adhesive . Adhesion strength (kg/cm®)
o Ga fHEEE |
Hardener pH jtl:cllie?f t;ﬁle?ﬂ Normal test Hot and cold soak test
(Bo) e e .
\(BO:C) E(IOSSC ) max. ‘ min. 1| mean‘ max. min. 1 mean
! hr : min ’ | ] ‘
Catalyst AC |6.4 (M. R.) 24< 10 19.1(10)!14.0(10):16. 9(16) 9.0(0) 5.9(0) | 7.4(0)
Catalyst AC-66.4 ( ~ )i‘ 4< ‘ 5 ‘ ' l ‘
CatareginACS6.2 ( » ) 8< = 3> 2. 2(25)}14 0(5) |18-8(21) 10.1(5) 5.1(0) | 8.5(1.8)
CatalystM-1096.2 ( » )‘ 24< 18 17.7(6) ‘ 7.1(0) ‘12 1(2) ! 10.4(0) 4.0(0) | 7.6(0)
Catalyster .3.8(B.P. B.); 2.11 — 19. 8(25)\11 8(10) 17.2(25) 13.3(0) 9.3(0) 11.0(3)
Milbenfixer- i ¢ (M. R) 21 | 9.0 21. 5(40)‘14 6(10)17 5(24) 11.3(0) 6.7(0) | 8.8(0)
Milbenfixer- g > () 21 9.00 19.5(20)114.4(15)“6.7(14) 11.370) 7.8(0) | 9.5(0)
Ca%a?lgg:so 6.0 ( » ) 24< 4.00 17.7(20)12.9(15)?15.8(16) 7.4(0) 4.7(0) | 6.2(0)

(

) Wood failure percentage
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7o,
NH,Cl+H.O—»NH,OH+HCl ..........ccviiiiiannnnn.... (2)
300
Table 12. RIEOUIE & BEFEI ORI UR 100

20%NHaC0 S

The relation with addition quantity of urea
and adhesion strength

[— - '.;:zoo
Adhesive | A s e E
1 Hot and &
Urea ‘ o Normal S 00
resin i Urea 29 NH,CI test cold soak
| ‘ test
g &g | cc
50 0 ! 2.5 14.6 9.3
50 1 ‘ 2.5 14.9 10.1 4 + L —r
50 ‘ 2 2.5 14.3 10.4 Weight percentage of adding urea
50 3 2.5 15.7 12.2 . . "
50 4 2.5 16.4 13.0 Fig. 13 RFEIEMNL 7 RIMINROFRFE
50 | 5 2.5 17.1 12.9 C BIE & BRI ORISR
‘ Relation with the gel time and weight

percentage of adding urea of the
urea resin adhesive
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Research tor the Improvement of Wood (Rep. No. 8)
On the latent hardener of urea-formaldehyde resin adhesive

Kunisuke Horioka'V, Mihoko Nocucui® and Minoru Saito®

(Résumé)

The amount of urea formaldehyde resin as applying to processing in the wood industry
has been increasing for several years, and the utilization of the adhesive is often
discussed or reported. However, the catalyst used for urea formaldehyde adhesive is
only ammonium chloride among a large number of catalysts. The reasons for using
ammonium chloride as the hardener are considered to be the following:

(1) The price of the chemical is very cheap.

(2) The solution is colorless and odorless.

(3) The handling of this hardener is very easy.

(4) The added amount of this solution does not influence the pot-life, working life
and setting time when 2 to 6% of this solution is added to the adhesive. Generally,
the H ion concentration of the hardener is determined by the temperature at which the
adhesive is intended to set.

This hardener has many drawbacks, the chief being the working life is short, the
curing time is long, the durability of adhesion is unsatisfactory.

Many of the refinements in urea resin adhesive have been occasioned by the develop-
ment of delayed-action catalysts which permit relatively long working life and open
assembly time for the adhesive, followed by rapid setting after assembly to reduce the
time under pressure. Recently, the manufacturers of thick plywood and particle board
requested the refinement of hardeners so that the curing time be short and the dura-
bility of adhesion excellent. Therefore, the latent hardeners of urea formaldehyde
resin adhesive (Fig. 1, 2 and 3) have been studied in our laboratory.

There are many hardeners for urea resin adhesive, but the important ones are shown
in Table 2. Also the catalistic effects of organic or inorganic acid are shown in Table
3, 4,5, 6,7, 8,9, 10, 11 and 12, Fig. 5, 6, 7, 8,.9, 10, 11, 12 and 13.

According to results obtained in these experiments, the following hardeners are better
than ammonium chloride.

Pyridine and mono-acetic chloride mixed hardener has the property of delayed-action
at low temperature, but rapid setting at high temperature, high water-proof properties
and durabitity (Table 4 and 5).

Imido-sulfonic diammonium and pyridine mixed hardener has the latent high water-

proof properties and durability(Table 8 and 9).

4 Chief of Wood Iml;;évément Section and chief of Glue and Glued Materials room,
& Member of Glue and Glued Materials room.
® A Technician of Japan Novopan Co, (studied in this station).
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Urea resin adhesive with urea added as formaldehyde fixer has the property of
delayed-action at low temperature and a high adhesion strength (Table 12). But,
this adhesive did not enhance the high durability, because by adding urea it has a low

molecular composition,



